Abstract: This study aims to examine the classroom assessment practices of five science teachers, alongside the teachers' own perspectives of them, within the rather poorly investigated Greek educational system. In Greece, student assessment at the level of middle education is based only on teacher-led assessment and not on external exams, as the international assessment paradigms prescribe. The aim of the study is to investigate the different purposes of classroom assessment and the principles of classroom assessment practices used to enhance student learning and report on student assessment in science. The findings of this study reveal that, although classroom assessment practices served both formative and summative purposes, participants focused more on the summative uses, without effectively using the assessment evidence to complete the learning loop, and thus meet the formative assessment requirements. Teachers appeared to use some formative assessment principles which are valuable in promoting student learning, but their approaches were more teacher-directed, while students appeared not to have any role in the assessment process. Results underline the fact that summative assessment has a leading role in classroom practices, even in cases where teachers are responsible for keeping a balance between formative and summative assessments.
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PUBLIC INTEREST STATEMENT
One of the critical issues in educational systems is the effective integration of formative and summative functions of assessment. Greece is one of the countries where classroom assessment (CA) in middle schools is used for both formative and summative purposes. Learning outcomes are not measured through external exams and are not used for accountability reasons. Therefore, the educational environment seems ideal for developing effective CA practices. The aim of this study is to explore the CA practices of five science teachers used in middle schools in Athens. It was revealed that participants used a range of CA practices which put strong emphasis on summative uses, and students did not appear to have any role in the assessment process. The findings underline a lack of teacher assessment literacy in the given context and the paramount role of the professional development of teachers to maximise the benefits of assessment processes for students in science classes.
Introduction
Assessment in science classrooms is directly connected with what counts as science and how learning takes place (Cowie, 2013) . The goal of science education is that all students develop as knowledgeable and confident knowers, and they use science as part of their everyday lives now and into the future (Cowie, 2013; Harlen, 2007) . Inquiry and argumentation-based teaching approaches are prominent in moving student learning beyond conceptual goals, and both of these approaches can be supported through Classroom Assessment, CA (Cowie, 2013; Pellegrino, 2012) .
Science teachers use assessment in the classroom for a multitude of purposes, many of which are contradictory. The two main assessment purposes discussed in this article are to enhance learning-known as formative assessment (FA) and to summarise learning-known as summative assessment (SA) . SA in classrooms is usually done at the end of a unit, a chapter or a learning experience and takes the form of tests that include questions based on the syllabus studied during that time. It is almost always a formal process and the results are expressed symbolically, as marks or letter grades identifying the gaps in student learning (Isaacs, Zara, Herbert, Coombs, & Smith, 2013) . These assessment results are usually used to certify learning and to report to parents and students about student achievements and progress (Earl, 2013) . On the other hand, FA is an alternative perspective to traditional testing in classrooms. FA is purposed as a cycle of events, where evidence and judgements of student achievements are used to indicate the next steps in teaching and learning-in terms of progress towards lesson goals. Feedback to the teacher and students is important for promoting and improving teaching and learning. Moreover, students have a central role in this procedure, as they become responsible for their learning and should take action on this, working together with their teachers (Harlen, 2012) .
In the literature, SA is often contrasted to FA because of the different purposes, functions, uses or methods that the two sets of terms appear to have and the different time frames in which they are applied (Harlen, 2012; Newton, 2007; Pryor & Crossouard, 2008) . However, as many authors argue, assessment information can be used both formatively and for summative purposes. The distinctions are not so sharp in practice (Black, 2013; Harlen, 2012; Wiliam, 2011) . In the words of Wiliam and Black (1996, p. 538) , "the terms applied not to the assessments themselves, but to the functions they served". According to several studies though, it appears that the formative use of assessment is compromised by the dominant role of SA, and it is challenging for teachers to balance these two approaches of assessment when they are responsible for both (Earl, 2013; Gipps, 1994; Harlen, 2012) . Nevertheless, in many educational systems around the world, teachers are mainly responsible for student FA and less for student SA, as SA judgments are based on external exams (Looney, 2011) .
In the case of Greece, student assessment at the level of middle education is based only on teacher-led assessment and not on external exams. Teachers are responsible for collecting data from student learning and achievements though a variety of CA activities so as to provide data to students and parents giving an overall summary of the students' learning.
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Classroom assessment: a combination of formative and summative functions
Classroom assessment is a process in which teachers and students gather evidence of student learning through several assessment practices. This evidence can be used for summative purposes, formatively, or for both. SA and FA can both contribute to student learning, but in vastly different ways.
SA is the predominant form of assessment in schools, as it has a long history in education and is widely accepted by parents and the public (Earl, 2013) . Its purpose is to certify learning and report to parents about the students' progress and achievements at school. Such information is highly important, both for pupils, who get to know how their learning is progressing, and for parents, who have an active role in their child's learning (Power & Clark, 2000) . Teachers' summative judgements on student work should be valid and reliable, based on clear criteria and performance standards and should reflect what they are taken to mean (Black, 1998) . The most commonly used SA practice in classrooms is tests, while teacher judgements on evidence such as homework, lab work, attendance and effort can also be used summatively.
The purpose of FA is to enhance the pupils' learning and motivation (James & Lewis, 2012) . Assessment happens in the middle of learning and is used to adjust instruction, teaching and learning to better meet student needs (Shepard, 2007; Wiliam, 2011) . Teachers, learners and peers share roles and power in this procedure and work together to monitor student progress, evaluating their strengths and weaknesses and designing strategies and practices to promote learning (Bell & Cowie, 2001; Wiliam, 2011) . The process of FA follows three main steps: eliciting evidence of learning, interpreting this and acting on it (Bell & Cowie, 2001; Heritage, 2010) . FA promotes practices, such as sharing criteria with learners, the effective use of classroom discussion and questioning, feedback and self-and peer-assessment.
As mentioned earlier, even though SA and FA have different purposes, the distinctions are not so sharp in practice. Many examples by scholars in the literature show how summative tests and practices can be used formatively, and vice versa (Black, 2013; Harlen, 2012; Wiliam, 2011) . For instance, a test at the end of a unit, when students mark their own work, and reflect on their understanding to see where more work might be needed, can be used as an FA instrument. Teachers can also collect evidence of students' achievements through FA, providing opportunities and then using them for summative judgement (Black, 1998; Harlen, 2005) .
However, questions arise in the literature about the validity and reliability of the judgements made when using FA information for summative judgements. As Harlen (2012) argues, evidence gathered from FA practices is often "inconclusive and may be contradictory" (p. 95) and this variation can be problematic for SA, as the assessment criteria should be more specific. Harlen and James (1997) propose that classroom evidence can be used for both summative and formative reasons if a distinction is made between the evidence and its interpretation. The evidence used for SA should be valid and should adequately reflect the learning goals, while the judgements made should be reliable. In terms of FA, the evidence can be interpreted, so that the next steps of the students' learning can be decided upon.
Additionally, there are some implications in the literature that SA and FA are based on different value systems. FA tends to value aspects of learning, such as student motivation and autonomy, while SA focuses on students' achievements against specific success criteria and only motivates students when it has components of FA (Harlen, 2012) . Moreover, two of the fundamental principles of FA are to maintain a safe learning environment and to build a strong relationship between teacher and pupil (Willis, 2011) . Students should feel comfortable to express their ideas and to take risks in their learning, as well as to feel free to make mistakes and show their lack of understanding to teachers and peers (Black, Harrison, Lee, Marshall, & Wiliam, 2003; Heritage, 2013) . However, achieving this in practice is rather challenging, considering the fact that teachers are responsible for both student FA and SA since the relationship between teacher and student can become strained when teachers are seen as judges rather than as facilitators. In addition, students are unwilling to take risks in their learning when they know that they are being judged (Gipps, 1994) .
Hence, it is not an easy process for teachers to keep a balance between SA and FA in CA. Teachers should have a deep understanding of the different purposes and functions of these approaches in order to achieve the right balance (Earl, 2013) . The major role of CA and assessment in general should be to contribute to student learning, and not only to evaluate learning (Christoforidou, Kyriakides, Antoniou, & Creemers, 2014) . To make this happen, FA should have the main role in CA, while SA could be used only when there are requirements for summative judgments or when students and teachers want to see the final results of their work.
Finally, according to the literature, one of the boundaries of the implementation of the FA principles in CA practices is the lack of understanding among teachers about the theoretical underpinnings of FA and its connection with pedagogy and effective learning (Black & Wiliam, 2012) . Moreover, in case that there are high-stakes external exams, the pressure teachers feel to improve student results in them lead teachers to avoid working on unassessed goals and skills that FA requires-such as student autonomy-while the demands of external exams focus more on the proficiency of student knowledge (James, Black, McCormick, & Pedder, 2007; Read & Hurford, 2010) .
Classroom assessment and science subjects
Reviewing the literature on assessment in teaching and learning science, research studies have shown that CA and especially FA can improve students' understanding and learning in science subjects (Black & Harrison, 2004; Ruiz-Primo & Furtak, 2007) . Many scholars suggest that questioning, dialogue and feedback play a key role in conceptual development in science education, and therefore CA is seen as a crucial component in this process (Bell & Cowie, 2001; Black & Harrison, 2004) . Moreover, as Coffey, Hammer, Levin, and Grant (2011) argue, the role of assessment in science education is to emphasise student reasoning, so that students learn to assess ideas as participants in science, and do not resort to telling the teacher what they think she wants to hear. The purpose of such an approach should be to investigate pupils' ideas and misconceptions and promote their thinking (Black & Wiliam, 1998; Black & Harrison, 2004) . Furthermore, science lessons provide many opportunities for classroom talk. Dialogue is vital for both teachers and pupils as they gather and use information about their educational progress (Black & Harrison, 2004; Harlen, 2007; Ruiz-Primo & Furtak, 2007) . As Cowie (2013, p. 477) notes: "To sustain discussion teachers need to withhold judgement and encourage students to clarify, compare, challenge and defend their various views using evidence that can also be subject to critique". In addition, student feedback regarding their existing understanding of science can be related to scientifically accepted models, and help them to modify their thinking accordingly, a crucial step for conceptual development in science education and teaching (Bell & Cowie, 2001 ).
Several studies have been carried out exploring teachers' questioning strategies in science. In a project at King's College, London, teachers from six schools worked on FA practices in their science classrooms. Black and Harrison found that at the beginning of the project many teachers did not identify questions in classroom dialogue as an important instrument of assessment (Black & Harrison, 2001) . Over the course of the study, however, teachers focused more on the construction, quality and different functions of their questions, and also on the importance of "wait time". Minstrell and Van Zee (2003) found positive gains in learning when science classroom conversations are led by students. However, asking "rich" questions and encouraging productive dialogue during a lesson does not seem to be an easy process for science teachers, even when they have prepared some of their questions in advance. As Coffey et al. (2011) point out, specific instances of classroom dialogue in the literature illustrate little consideration for the disciplinary substance of students' ideas and argumentation. This is in line with the study of Ruiz-Primo and Furtak (2007) , where promoting dialogue and argumentation was not a practice used by participants.
Moreover, Black and Harrison (2004) report on research carried out to look at feedback on written work given by secondary teachers of science. They argue in favour of "comment only" marking, in which teachers give only written comments to students, without giving a grade or mark. These comments should be pertinent and relevant in order to help students move forward in their learning. According to their findings, written feedback takes teachers much longer, but, as they note, this process is worthwhile, as effective comments prompt pupils to move on and develop their thinking and learning (Black & Harrison, 2004) .
Considering the aforementioned research, it seems that CA and especially FA practices could have a beneficial role in science education and on student learning in general, but they can be realised to their full potential only when teachers work on assessment principles and have a clear decision in mind about how they will use the information elicited to promote learning, rather than simply reporting on student achievements.
The Greek assessment policy in middle education
Middle or secondary education in Greece consists of two cycles: compulsory secondary education, which is provided by Gymnasium (age range 12-15); and post-compulsory secondary education (age range 15-18), which is provided by Unified (Eniaio) Lyceum and Technical Vocational Schools. According to the Presidential Decrees on student assessment (Presidential Decree, 2016a , 2016b , teachers assess students using a few assessment practices, thus: day to day oral tests; the pupil's involvement in the learning process; quizzes; and end-of-term tests given without warning during the school year and coursework. There are two terms in a school year and at the end of each term, teachers submit a numeric (0-20) grade for each student's achievements. Moreover, students sit internal written examinations at the end of the school year in which the test items have been designed and are marked by the students' teachers under specific instructions identified in the Presidential Decrees.
Furthermore, according to Greek policy documents about educational assessment (Presidential Decree, 2016a , 2016b , assessment is a process which focuses on identifying student achievement in a systematic and valid way against educational goals and purposes. The main purpose of assessment is the continuous improvement of teaching and the educational system in general, as well as enabling students and educators to be informed about the outcome of their efforts in order to achieve better outcomes. Former Presidential Decrees about student assessment (1994, 2014) described the purposes of both summative and formative classroom assessment, but without making a clear distinction between them. However, the more updated Presidential Decrees (2016a, 2016b) make a distinction between FA and SA, and explain briefly the different functions and purposes they serve.
The purpose of the study
Much of the existing literature on CA practices is focused on the effectiveness of FA practices on student learning. However, many scholars argue that the dominant role of high-stakes external exams-where they exist-and the accountability systems of some countries are boundaries that undermine the implementation of effective CA in classrooms (Gardner, 2012; Harlen, 2012; Vlachou, 2015; Willis, 2011) . On the other hand, less is known about the implementation and combination of FA and SA practices in science lessons, when the student assessment is only teacher-based and the educational environment seems relieved of boundaries such as those mentioned previously.
However, the Greek educational system seems to favour the development of CA practices that are valuable in promoting student learning, as student assessment in middle schools is based only on teacher-based assessment and not on external high-stakes exams, and is only used for student qualification purposes. Hence, this study attends to investigate the existing CA practices of five science teachers in Athens, Greece, on a day-to-day basis, and the purposes and functions these practices serve, according the participants perspectives. Moreover, bearing in mind the existing literature on effective CA, it discusses whether these practices promote student learning in science.
Methodology and research methods
The research design of this study was based on a qualitative study, which is a commonly used research approach in education (Creswell, 2012) , especially when the research seeks to get closer to teachers' practices and perspectives on CA through detailed interviewing and classroom observations (Norman & Yvonna, 2003) . Moreover, qualitative research methods allow the researcher the flexibility not only to focus initially on issues decided upon in advance, but also to take advantage of factors that emerge in the data collection process, as the study progresses (Creswell, 2012) .
The participants of this study were five Greek science teachers who worked in schools in Athens and the surrounding region. Teacher 1 was a male physics teacher who had been teaching for more than 22 years in schools. Teacher 2 was also a male physics teacher with 6 years teaching experience in schools. Teacher 3 was a male chemistry teacher, who had been working for 12 years in a school. Teacher 4 was a female biology teacher with 10 years teaching experience in schools. Finally, Teacher 5 was a male chemistry teacher who had been working as a teacher for 4 years. Teachers 1 and 2 held an MA in Science Education, Teachers 3 and 4 hold a PhD in Chemistry and Biology, respectively, and Teacher 5 held an MSc in Chemistry. According to the participants, no one had attended a pre-service or in-service training on Educational Assessment. Moreover, the sampling of the study was opportunistic; hence, the study does not intend to generalise the findings to the wider population (Cohen, Manion, & Morrison, 2011; Robson, 2002; Yin, 2009 ).
In order to collect direct data and get an idea of the CA practices that science teachers used in their normal classroom teaching, both lesson observations and interviews with teachers were carried out. More specifically, each participant was observed once and the researcher looked directly at the CA practices that teachers applied in situ, rather than relying on second-hand accounts. The researcher was a non-participating observer and she kept descriptive notes in a chronological fashion of the assessment activities carried out during the lesson (see also Appendix A). Notes also included the way teachers formed their questions and some dialogue between teachers and students. All the researcher's field notes were used in probes for the interview stage after the observation period (Creswell, 2012) .
The observations were of paramount significance in this study, as the researcher not only observed a variety of different CA, but also the timings that teachers used in each practice, the framework used and its action fraction in the lesson. Moreover, interestingly, some of the observed CA practices were not identified as assessment practices by the participants, so they might not have been discussed in the interviews without lesson observations taking place.
Subsequently, semi-structured interviews with the teachers were conducted after the observations. This method is flexible and the researcher has the opportunity to gather in-depth data about the interviewees' ideas and viewpoints on their CA practices (Denscombe, 2010; Dowling & Brown, 2010; Robson, 2002) . The interviews were 30-40 min in length and took place a few hours after the lesson observations or, in two cases, the day after. The researcher recorded all the interviews, having first obtained the written permission of the participants.
The interview protocol (see also Appendix B) included two parts with open questions. The first part involved general questions about the role and purpose of CA in science lessons and the second part included questions related to the CA practices used in lesson observations. As this study sought the participants' perspectives about CA practices in general and the role of their own practices in the lessons observed, they were asked to reflect on the purpose, functions, limitations and effectiveness of these practices. At this point, corroborating evidence from the classroom observations was used to shed light on their perspectives. Furthermore, teachers also had the chance to discuss practices that they did not use in the observed lessons, but did use frequently.
Data analysis started at the beginning of the study when the field notes from the observations were analysed to identify what issues to cover in the following interviews, so as to address the purpose of the study. The issues were based on the teachers' CA practices the researcher observed, the timing of each practice and their function in the lesson. The interviews were in Greek and the audio of all interviews was transcribed when the data collection process was complete, each recording being rewound several times to allow the transcript to be completed. Then, the transcripts were read many times, line by line, and analysed to form open codes (Birks & Mills, 2011; Creswell, 2012) . Open codes are usually formed when data are repeated in several places in the transcripts, when a participant explicitly states that something is important or when the researcher finds something relevant in a published article about CA practices. Moreover, corroborating evidence from both observations and interviews was used to document and shed light on the codes. Similar codes were highlighted in the same colour to easily categorise them. Once the data were analysed into open codes, two central categories emerged via axial coding to conceptualise the major principles of the study (Robson, 2002) . These categories were, in brief: (1) teachers' conceptions of the purpose and role of CA in science lessons, and (2) the function of CA practices. Moreover, memos were written to illustrate the development of these categories and the inter-relationships between them. Finally, as the field notes and interviews were analysed, quotes representative of the findings were selected, translated into English and edited by a professional translator to ensure that they delivered the same meaning.
With regard to the ethics of this research, the instructions of Ethical Guidelines for Educational Research issued by the British Ethical Research Association (BERA, 2011) and the Statement of Ethical Practice for the British Sociological Association (BSA, 2002) were followed. Based on them, the anonymity of the participants and the schools that they worked for was respected, and the real names of teachers and schools were not used. In the data analysis part, the researcher names the interviewees as "Teacher 1", "Teacher 2" and so forth to protect their identities. Moreover, even though the sampling was mixed gender, all participants are treated as female in this study to simplify all pronoun descriptors to a single word.
Finally, it is essential to discuss the limitations of this study's methodology and research methods. To start with, the small number of participants in this study inevitably limits the diversity of CA practices and conceptions observed among middle school science teachers. In addition, it is not uncommon for a researcher's presence to affect the lesson during observations (Gillham, 2000) . In this study, as participants were observed only once, teachers may have changed their teaching habits because of my presence. This potential drawback could have been minimised if the researcher had observed more than one lesson for each participant. However, the study intended to investigate participant perspectives about the purpose and the function of the observed practices in that particular lesson and not to generalise the findings. Moreover, without videotaping the observed lessons, full transcripts of the class dialogues are missing and there were limited ways to validate the researcher's observations. However, the sharing of observational data with the participants had a positive effect on evaluating the reliability of the data. Nevertheless, the findings of this study are at best a preliminary aggregation of practices and conceptions that identify CA practices and how assessment information is used in middle school science classrooms in Greece.
Findings
The presentation of the findings is organised according to the categories that emerged from the data analysis. An attempt was made to relate categories and connect ideas, aiming at an overarching conceptualisation of the CA practices and the use of assessment information. The implications of these data will be analysed in the discussion section.
Teachers' conceptions of the purpose and role of CA in science lessons
This category emerged from participants' responses in the first part of the interview, where general questions were asked about the role and purpose of CA in science lessons, but also about different purposes related to specific CA practices, as revealed later in the second part of the interviews.
To begin with, the data analysis revealed that there was a pattern across participant opinions about the main purpose of CA related to its summative aspect. All participants admitted that they used CA to gather data on student achievement to inform parents during teacher/parent meetings and to assess student performance with a numeric grade at the end of the term. Moreover, it was revealed from the outset of this research that, when participants mentioned CA practices, they mainly referred to practices that had quantitative outcomes and were used for summative reasons. Two teachers explained:
CA is very important for me, as I enable the students to quantitatively understand their weaknesses and strengths and inform their parents. I have to have something measurable. Our field is science and we measure everything, or at least we try. So I try with numbers and expressions to present students' achievements. (Teacher 3) I use CA to gather grades for teacher/parent meetings and for the students' term assessment. (Teacher 5) At the same time, the majority of teachers shared the idea that they used CA and assessment outcomes to evaluate the productivity of their teaching and to adjust their teaching plans accordingly. It is clear that teachers see their role in managing learning to be about helping students to understand the learning goal and identifying the gap between where the students are and the learning goal. Three teachers explained the following: Moreover, through the data analysis, it appears that when teachers identify the nature of the gap between where their students are in their learning and their learning goals, they adjust their teaching plans to bridge this gap. Teachers may identify the gap using practices that are analysed later in this paper. Most of them said that they covered the topics their students had not understood again, while only Teacher 1 mentioned that she tried to use different teaching methods or practices to ensure that students had understood. Teachers also mentioned feeling pressurised for time when they repeated parts of previous lessons. For example, in the observed lesson, Teacher 5 appeared dissatisfied with the answers she received from the students about the topic that had been covered in the previous lesson and spent a few minutes repeating the topic. She explained this as follows:
I try every time to adjust the lesson to the average students, moving the standard down if I see that there are many students whose understanding and preparation are insufficient. Today, I asked questions of six students and three of them had not understood the content taught, so 50% was enough … Hence, I repeated things that I had covered in the last lesson
Finally, one more pattern across participant opinions was the belief that one of the purposes of CA in their lessons was to assess student preparation for the current lesson. In most cases, students had been given homework to study from their textbook and their notes on the topic are discussed in the subsequent lesson. Teacher 2 explained this:
[CA] is a way to ensure that students kept in mind that they should study frequently and do their homework.
However, this purpose of CA was related only to certain specific CA practices, such as quizzes and oral tests. These practices are analysed later in this paper.
The function of observed CA practices
This category relates to researcher observations and teacher conceptions about the observed CA practices and practices they usually applied on a daily basis. These practices are clustered in three groups: (1) questioning-oral tests; (2) oral feedback; and (3) quizzes, scores and written feedback.
In each interview, the researcher asked the participants which CA practices they applied frequently and which ones they applied in the observed lesson. As mentioned earlier in this paper, most teachers focused only on practices whose outcomes were valued for summative purposes, such as oral tests and quizzes, and shared their perceptions about the rest of their CA practices only when asked about them. What is remarkable here, though, is that only two out of five teachers did mention their questions during the lesson as a form of CA practice and none mentioned oral feedback as a form of CA, even though these practices were used by most of the participants in the observed lessons.
Questioning-Oral tests
Not surprisingly, the most common CA practice used among the participants was questioning. The data analysis revealed that teachers separate their questions over their lessons into two groups. The first group includes questions which are asked at the beginning of the lesson and whose outcomes are valued more for summative reasons. The second group of questions are asked during the lesson and used more formatively.
As far as the first group of questions is concerned, interviewees responded to them as if it were an "oral test". The researcher observed this practice in three out of five observed lessons, but all the participants said they used it frequently. At the beginning of the lesson, teachers asked two or three questions to approximately five students about the topic of the previous lesson. Students normally have to study the material taught in the previous lesson for homework. Two teachers out of three who used this practice kept notes about the students' answers in their mark book because, as they said, students' achievements in this area counted towards their term grades. The whole practice lasted 5-10 min in each lesson.
According to the majority of teachers, the purpose of this assessment method at the beginning of each lesson was to assess whether students had done their homework. A few teachers stated that through this practice they also assessed the students' understanding of the topic taught in the previous lesson. Furthermore, interviewees said that this practice connected previous concepts with the current lesson, cultivated students' metacognitive skills and was helpful for students who had not understood the taught material-or who were absent from the lesson-to learn from their peers. Two interviewees shared the following about this practice:
Students should study the previous lesson using the textbook and their notes. This is the core of their studying. I expect a consistency and continuity of what we have said in the class [previous lesson]. And, through my questions, I also expect them to delve into concepts that are in their notes because these are also questions based on critical thinking. (Teacher 2) [I use the oral test] to see to what extent the student has studied for this specific lesson, so that s/he doesn't miss the sequence of the learning process. (Teacher 3) Concerning teachers' questions both at the beginning and during the lesson, the question types used were varied. Teachers 3 and 4 employed mainly closed questions-where student responses were just in a few words. Teacher 1 used only open questions-where students had the opportunity to discuss their ideas further, and the other two used both types. Teacher 3 used questions, such as "What do you think about …?" and Teacher 2 encouraged students to express their thinking in more depth by saying "Why do you say that …?" and "What do you mean by that?" Moreover, most expressed that they felt it was important to keep a balance between open and closed questions as teachers cannot check student understanding with closed questions only. Two teachers commented as follows:
There is a question where students should define a concept. I cannot assess students' understanding through this question. So, I come back with a second question: "Why?", "What did you mean by this?" I use these questions to check the students' understanding. Through this practice I understand if students have acquired only unproductive knowledge. Teacher 2 I want each student to come up with her/his own arguments. I insist very much on the arguments. Even if they are not right, they should have an argument to express. (Teacher 1) On the other hand, Teacher 5, who used only closed questions, seemed unsure about her practice.
In my view, I think I understand who has studied, who has studied less, who understands and who understands less, even by asking a short, simple question … because this is the nature of my subject … I don't know, maybe I am wrong.
Moreover, in the majority of lessons observed by the researcher, there was no waiting time for student responses. A teacher mentioned that this was a limitation of the question and answer procedure, as there is less time for students to think than in written exercises or tests. On the contrary, another teacher who set back-to-back questions stated that: "I ask questions all the time because I want them to be alert" (Teacher 3). The lack of waiting time seemed to be connected to teacher frustration in two lessons when there were no hands up to answer the question, so the teachers answered their own questions.
Finally, although in oral tests most teachers did not use the "hands up" practice to choose which students to assess, in their questions, all of the teachers picked students who had raised their hands. One teacher stated that she did not want to "bother shy students", while another teacher said: I do not ask only the good students that have their hands up. I would also ask someone from whom I do not expect a correct answer, but who raises her hand. I want her to have a role in my class. However, when there is no oral exam, I would respect the fact that someone does not raise the hand; the abstention that she has opted for, because she may be thinking about the question at hand. I am at the stage of scaffolding at the moment. (Teacher 3)
Oral feedback
In the observed lessons, teachers provided oral feedback in a variety of ways. The practice observed showed that most teachers corrected wrong answers-without further investigation of incorrect answers or by asking other students to give the correct answer when a student was struggling. However, Teachers 1 and 2 collected answers from different students and then formed the final answer or asked questions back to the students in order to get them to explain their thinking, if they had given wrong answers. In two lessons, where students had to work on activities both in groups and independently, teachers went to each group or individual, checking the progress of their work. Teacher 1 gave feedback in the form of questions, while Teacher 3 explained what students had to do next.
In terms of the teachers' views on the oral feedback provided, most stated that they tried to make students think more deeply and also gave the students hints on how to move on. Moreover, Teacher 3 said that it was difficult for her to give feedback to student answers at the beginning of the school year because she did not know the learning background of each student at that point and the effort the students had put into it. Furthermore, Teacher 1 pointed out that it was very important for her to investigate the misconceptions behind a wrong answer, so as to provide proper feedback.
When the researcher engaged interviewees in reflecting on the effectiveness of their feedback and to find out whether students acted on it, most could not give a definite answer. One teacher admitted that she was not sure, two said that it depended on whether the students were motivated or not and the rest of them mentioned that they used students' facial expressions to understand this.
In addition, the observational data also suggested that, in three out of four lessons, the teachers praised students and their work. Although the researcher had the feeling that these comments created a friendly atmosphere in the classrooms, two occasions needed further consideration. In Teacher 1's lesson, when students worked in groups, the teacher praised one group for their examples. That comment led to a student asking which group had found those examples, rather than wanting to know about what the good examples were. Moreover, in Teacher 3's lesson, she praised a student who had just finished the first step of an exercise. The student seemed surprised by this positive feedback and responded that she had not done anything yet.
In terms of positive feedback, the majority of interviewees stated that they praised their students only when there was a reason. However, Teacher 3 said that under some circumstances she tried to create reasons for praise, so she lowered the standard. Teacher 1 also said that she tried to praise each student, even for minor things that may be significant to them, while Teacher 5 stated that she did not praise students for things that they were obliged to do, such as to study. Moreover, three mentioned that positive feedback and praise helped them to build a good relationship with students, create a friendly environment in the classroom and motivate students, especially the low achievers. According to them, all this tended to promote learning. However, two appeared to be concerned about the drawbacks of this practice, as individual positive comments can bring out competition among students and some students may stop putting in an effort if praise is given away too freely.
Quizzes
Quizzes were also a very common CA practice mentioned by all of the participants, and observed in two lessons. This practice refers to test papers which include open and/or closed questions which students have to complete in 15 min or less. Participants said that they give students a quiz approximately every two weeks. They noted that both quizzes and oral tests had the same purpose-student SA-and that their outcomes were valued equally. Moreover, they said that they used quizzes when they wanted to assess all of the students and get a general picture of student achievement.
Moreover, according to the observational data, in three out of five visits to lessons, the researcher noticed that students were highly anxious about quizzes, asking their teachers whether or not they would have a quiz in this lesson or the following one. For example, when, at the end of Teacher 2's lesson she said to students that they should "thoroughly revise" certain topics, students started asking if this was because they would have a quiz during the next lesson and if it would be possible to cancel it? The teacher replied that they should not worry.
The researcher questioned two participants about why their students were so anxious about quizzes. Both said that students related quizzes to the final examinations and did not think of them as an alternative form of oral testing. A teacher stated:
I've told them many times that they write quizzes because if I assessed them all by means of an oral test, I would need a whole period. So they write a quiz for a few minutes. Also, they should be more careful with their writing. (Teacher 2)
Scores and feedback on student quizzes
Scoring students on their assessments was a common pattern across interviewees. The majority of the participants held the belief that scores and grades promote student learning only when students understand why they have gained a particular grade. Most teachers pointed out that students should reflect on the mark given by the teacher for each item and notice the weaknesses in their answers and what is missing, so as to get better marks in subsequent tests. Most of the teachers referred to this as "descriptive scoring". An interviewee also added:
Students want to find out about their numbers [grades] . But through descriptive scoring, I save myself the nagging and protesting because they see where they have lost marks; where they are weak. So they understand the areas of their weaknesses and why they got that grade. So that method prevents them from comparing their grades to their classmates because they understand that they have achieved the same grade for a different reason. (Teacher 3) Furthermore, one participant shared a different concept:
Grades are important for students because they all want a better grade, so they study harder at home and try to recall what the teacher said. It helps students to promote their learning because they try harder. They are alert. It is cultivated in students from a very young age to want to get better and better grades. (Teacher 5) As far as teacher written feedback on student quizzes and tests is concerned, three teachers out of five do not give written feedback. They said that they follow this practice because they either do not have time to write comments on student tests and quizzes or they think that it is pointless, as students do not keep their test papers (most schools do not allow students to take the tests and quizzes home). However, they stated that they spent enough time explaining the test items during the lesson. For instance, Teacher 1 said that she spoke individually with each student, explaining the weaknesses in their answers and asking them to correct their mistakes. Moreover, Teacher 5 said that there was no need to write comments on student work, as most of the questions were closed. Furthermore, the teachers who gave written feedback to students stated that they underlined the weaknesses in student answers, wrote model answers and also wrote individual comments for each student. Teacher 4, who said that she did not often give written feedback, mentioned that she thought that questions about the students' answers were more important since students could understand what was missing in their answers.
Discussion
As Stobart (2008) argues, the best first question to ask in any assessment is "What is the principal purpose of this assessment?" (p. 14). According to this research, the main purpose of the majority of CA practices is summative, while the information elicited by these practices is usually used formatively. Participants appeared to have felt pressure to collect qualitative data on student achievements through assessment practices, to present these data at teacher/parent meetings and to use them to calculate final-term grades. Nevertheless, some of them said that, through the CA practices, they evaluated the extent to which the taught material had been understood, and then adjusted their teaching to bridge the gap between the point where the students were in their learning and the intended learning outcome. This perspective appears to be one of the main principles of FA, as the "spirit" of FA is evidence of the assessment being used to adjust instructions, consequently improving teaching and learning to better meet student needs (Shepard, 2007; Wiliam, 2011) .
As Wiliam (2006) argues, FA is only applied when evidence of student learning is used to adapt the teaching to meet student learning needs. If teachers do not use the evidence to adjust their teaching, then they are not using FA. However, as he points out, teachers often say that they gather evidence to take action to help pupils, but he found that the data were never employed and the teaching never changed direction. In this research, participants tended to re-teach the lesson, or part of it, in the same way as before, when they were not satisfied with student outcomes in an assessment. Only one participant appeared to change her teaching practices to achieve student understanding. As Bennett (2011) argues, effective FA-and therefore effective CA-requires quality inferences and instructional adjustments. He notes that teachers should understand the different kinds of errorssuch as slips, misconceptions and a lack of understanding-and adopt the proper instructional action. Hence, re-teaching the lesson is not a panacea for all student errors.
With regard to the observed CA practices, participants used practices that are required by Presidential Decrees (1994, 2016a, 2016b) , such as quizzes and oral tests. However, the most common CA practice among participants was questioning, but it was not named as such. According to the participants, it was mainly used to make some students, though not all participate in the lesson and scaffold new learning. Participants may not view this practice as assessment, as it was not used for summative purposes. As Bell and Cowie (2001) note, much of the information gathered through informal interactions is not recognised by teachers or students as having a potential assessment function. Moreover, during the data collection, it was difficult to find a pattern of the type of questions that the participants used in their lessons, as one of them used only open questions, two used only closed questions and the rest were mixed. Nevertheless, all of the participants agreed that the open questions were more fruitful in science lessons, except for one who thought that closed questions were more suitable for science, though she appeared not to be sure about this. Black et al. (2003) wrote about the King's College project where teachers working with FA practices realised that they compromised learning by asking simple, closed questions, where recall rather than thinking provided the answers. However, as Earl (2013) and Wiliam (2006) argue, it is challenging and complex for teachers to rethink and change habits and practices that they are used to employing.
Arguably, just one participant noted that she could not elicit evidence of student understanding through asking questions about the terminology of concepts. Instead, she followed up with open questions to assess the students' understanding of the concept. This idea fits with the idea that questioning is an essential component of both CA and science learning, as its purpose is to investigate pupils' ideas, understanding and misconceptions, and to promote thinking (Black & Harrison, 2004) . Black and Harrison (2004) argue that, although teachers do sometimes need to set closed questions to assess pupils' knowledge, it is often the case that science questions should ask the pupils to "delve deep into their conceptual learning" (p. 6) and to ask "rich" questions. This idea also complies with the reconceptualisation of science education that puts argumentation, model building, and explanation at the centre of learning science (Cowie, 2013) . Moreover, Coffey et al. (2011) argued that an open question "provides teachers with more data and sparks deeper student thinking" (p. 1113). He also points out that questions should seek information from the students' ideas and reasoning, rather than recalling terminology.
Moreover, as noted in the data collection part, the participants did not give enough time to students to think through their answers and, at one extreme case, a participant explained that she asked back-to-back questions to keep students alert in the classroom. Some participants did not engage so much in classroom dialogue, as their feedback was focused more on correcting students' answers or answering their own questions. Black and Wiliam (2010) argue against these practices, saying that they discourage pupils from even trying to think of a response, as they know that the answer will come along in a few seconds from either the teacher or a quick-thinking classmate. Hence, there is no point in them trying, knowing that they cannot respond quickly enough and being unwilling to risk making mistakes in public. In this case, the lesson can keep going, but it will be beyond the understanding of most of the class. On the contrary, as scholars argue, when teachers put the emphasis on dialogue, rather than on the current answers, teachers can achieve a free-flowing exchange of ideas and elicit evidence of learning from more students (Black & Wiliam, 2010; Coffey et al., 2011) . It is obvious that, working with a class of more than 20 students, it is difficult for teachers to elicit evidence of learning from each student. However, with classroom dialogue and other practices, such as group activities and group discussions, teachers can meet the learning needs of all students (Bell & Cowie, 2001) . Furthermore, these activities operate within a constructivist framework of learning and are important in addressing the problem of only a few students actively participating in the classroom (Pryor & Crossouard, 2008) .
As far as the oral tests are concerned, it is revealed that all the participants used this practice to elicit information about the student preparation, namely about whether students had studied at home after the previous lesson. The majority of teachers highlighted that studying at home is an important practice and that they assess it at the beginning of each lesson with quizzes and oral tests, a common practice among the participants. These practices are also noted in the Greek Presidential Decree (1994), where it is pointed out that the test questions should be relevant to the examples in the students' textbook. However, the purpose of these practices appears to be to assess student memory skills rather than their learning and understanding. According to Bloom's taxonomy (1969) , just asking students to recall information does not promote the development of complex mental skills, such as application, analysis, synthesis and evaluation. This purpose appears to be far from the purpose of CA, where the focus is not on recalling information or terms, but on seeking information about the students' understanding and thinking (Black et al., 2003; Coffey et al., 2011) . Moreover, in terms of science education, scientific inquiry should not only elicit evidence of a student's understanding of central issues and fundamental concepts in each subject, but also of the student's higher order inquiry skills. These skills can under no circumstances be prompted and assessed by questions that simply ask for a recall of information from previous lessons.
Furthermore, in the observed lessons, a few participants gave oral feedback to students, mainly correcting their mistakes, while others sought further explanations about the students' responses by questioning them back. Arguably, asking questions back to students reflects the principles of CA, as it is a way of eliciting information and scaffolding learners' thinking (Black et al., 2003) . However, corrective feedback seems to focus only on the quality of their speaking or work, rather than helping students to identify the nature of their learning gap and provide them with information and guidance on how to close it (Hattie & Timperley, 2007; Heritage, 2010) . In other words, student errors should not just be dismissed by correction but should be investigate, as they reveal information about how students learn, and this can be used to improve teaching approaches (Pryor & Crossouard, 2008; Wiliam, 2011) . In addition, there is a distance between comments, instructions, corrections and feedback. Teacher comments can be characterised as effective feedback only when the learner acts on them and improves her performance (Hattie & Timperley, 2007; Wiliam, 1998) . However, in this study, participants were concerned about the effectiveness of their feedback, as students did not appear to take full advantage of it. Furthermore, many authors argue that, when feedback is given with grades, the latter undermines feedback, as students do not look beyond the numbers (Black & Wiliam, 2010; Brookhart, 2007; Earl, 2013; Lipnevich & Smith, 2009 ). Grades alone cannot reveal the study needs of students, and therefore asking students to reflect on their grades is ineffective.
In addition, the majority of participants appear to give positive feedback to students to help cultivate a friendly atmosphere in the classroom and to motivate students, especially low achievers. According to the literature, praise is the most common form of feedback, but it has little impact on learning as it focuses on the students' ego, rather than on the task and the learning objectives (Black et al., 2003; Hattie, 2008) . It is also related to social comparison with peers (Earl, 2013) , as shown by the quotation from an observed lesson when a student wanted to know which group received praise from the teacher, not which task was being praised.
Last but not least, according to the findings, students appeared to have a peripheral role in the CA practices, without taking responsibilities in the learning assessment process through self-assessment and peer-assessment practices. This teacher-centred assessment is a more didactic approach, with the teacher being responsible for transmitting knowledge and assessing the outcomes, while students remain passive recipients (Stobart, 2008) . The teachers appear to think that their role is to be responsible for student understanding-and many hold the view that learning occurs when students listen to them. This approach embraces a rather convergent view of assessment, where only teachers gather evidence through assessing what learners know, understand or can do, so as to give quantitative feedback and adjust their subsequent teaching (Pryor & Crossouard, 2008) .
These findings are consistent with other research studies in science education which have shown that, even after professional development programmes on FA, teachers find it difficult to include self-and peer-assessment practices in their everyday routines (Jonsson, Lundahl, & Holmgren, 2015; Wylie & Lyon, 2015) . This concurs with Black et al. (2003) findings that teachers' beliefs and classroom practices are influenced by what they teach, and specifically by how the taught material is interpreted in the school curriculum. According to them, comparisons among teachers of English, science and mathematics, show that science and maths teachers adopt a more "delivery"-focused teaching approach, without necessarily ensuring that students learn with understanding, as the focus is more on delivering conceptual models and specific goals.
However, interaction and collaboration between teachers and students, and among students, should be a central feature of CA. Teachers, learners and peers should share roles and power, working together to monitor student progress and to take action to promote learning. Self-and peerassessment strategies appear to develop metacognitive skills in students, which motivate them and enhance their sense of ownership of their learning (Black & Wiliam, 2010; Black et al., 2003; James et al., 2007) . Especially in terms of peer assessment, students appear to understand better through the language of their peers, and peers' work can act as a stimulus to improving their own work (Clarke, 2005; Isaacs et al., 2013) .
Conclusion
Considering the previous analysis, it was revealed that participants use a range of CA practices which put strong emphasis on summative uses. Teachers' understanding of the CA process is that assessment is largely teacher-led and directed, while students do not appear to have any active role in the assessment process. Moreover, it has been revealed that the participants mainly adopted CA practices to gather evidence of student learning and to identify the nature of their learning gap, but they did not provide students with information and guidance on how to close it. Hence, CA is not considered as a multi-purpose process that can extend over time, occurring before, during, and following instruction (Campbell, 2013) .
The findings are consistent with recent studies on assessment in science education which reveal that the most challenging aspect of CA is using the assessment evidence to inform the next instructional steps and also activate students in the assessment process (Jonsson et al., 2015; Wylie & Lyon, 2015) . To make this happen, a shift of mind-set from CA as a final indicator of achievement to CA as learning along a developmental process of improvement is required. However, this shift appears difficult in practice, even in countries that have large-scale implementation programmes in applying FA principles on CA practices. According to the literature, the barriers mainly constitute three factors: the accountability system of each country; the dominant role of national examinations in many grades of schooling; and the insufficient assessment literacy of teachers (Hayward, 2015; Hopfenbeck, Petour, & Tolo, 2015; Ratnam-Lim & Tan, 2015; Vlachou, 2015) .
In the case of Greece though, there is neither an accountability system for teachers related to student outcomes nor an extended focus on national examinations (OECD, 2011) . Hence, the main barrier in the implementation of effective CA practices among the participants seems to be the lack of teacher assessment literacy, as there are no courses on Educational Assessment in pre-service programmes for new teachers nor in the professional development continuum programmes run by the Greek Ministry of Education. This underlines the paramount role of the professional development of teachers. Although teachers could develop and improve their assessment practices through their own experiences (Vogt & Tsagari, 2014) , multiple studies have explored how continuing professional development for teachers, along with classroom-based professional learning and inquiry to foster effective assessment, are essential for promoting CA practices (DeLuca, Valiquette, Coombs, LaPointe-McEwan, & Luhanga, 2016; Pedder & James, 2012 ).
As stated above, this study does not aim to generalise the findings to the wider population. However, the findings are at best a preliminary aggregation of practices and conceptions that detect how CA practices are used in middle school science classrooms in Greece. I hope the findings in this paper encourage policy-makers and researchers in Greece and internationally to invest in largescale policy programmes on FA and CA in Greece, as there is plenty of room to improve and investigate the effects of FA and CA principles on student learning in a framework that differentiates from the international assessment paradigms and their barriers.
